Disturbing the histone code in leukemia: translocations and mutations affecting histone methyl transferases.
Leukemia is characterized by increased numbers of blasts originating from transformed early hematopoietic stem and progenitor cells. Genetic alterations are widely recognized as the main drivers of oncogenic transformation. Of considerable interest are mutations affecting the writers of epigenetic marks. In this review, we focus on histone methyltransferases--enzymes that catalyze the methylation of lysine residues in core histones. Histone methylation is a tightly controlled mechanism that is responsible for both activating as well as repressing gene expression in a site-specific manner, depending on which lysine residue is methylated. Histone methyltransferases, including MLL1, DOT1L, EZH2, and SETD2 are recurrently deregulated in human leukemia, either directly by gene mutations or balanced translocations, or indirectly as components of protein complexes that are disturbed in leukemia due to alterations of the other components in these complexes. Several small molecule inhibitors of histone methyltransferases are currently being clinically evaluated for their therapeutic potential in human leukemia. These drugs reverse some of the adverse effects of aberrant histone methylation, and can induce differentiation and cell death in leukemic blasts.